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(57) Abstract 

A process for reactiiig an olefinic compound widi carbon monoxide and hydrogen in the presence of a catalyst containing a metal of 
the groups 8 to 10 and a trivalent organophosphonis compound and producing a corresponding aldehyde, characterized in that a phosphonite 
compound of any of gennal formulae (I) to (V) is used as the trivalent organophosphonis compound. 
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-fef:^Sx 1, 3 1, 4-v?^^U'>'^ 

^'-IfVS, 1, 2 ->^P<^U>^7^ U>'^. 2, 3-v?^^U'i^-t-7'iJ'U'>S, 

2, 2' -v'p<^u:/tr7 3i=./US, 3, 3* , 5. 5' -"T h 7 - t - 
-2, 2* -ix;;<f^Ix:;'t'7 3i=/l'S, 3, 3' - i^- t -Zf^/l-- 5 , 5' - 

v^>h=^'>-2, 2' t"7 3i— /US, 2, 2' ->^7<5^l^>'- (l, 

1' - t'-f U-:/) 2, 2' -v^^f^U>'-3, 3' , 6, 6' -xh^ 

-t-yf^/u- (1. 1' - t'-:^7^ 1^:/) 4, 5 - ^^p«f^u>'7i-:^^^ K 

^>'S. 2 2 - t 6 - J?<-^U>'7 3i=./l'S^ 

^f-, m3Z^TJ^m4(i$f* L< {lOXIi 1 T-*> «9 , m3;Rt>*m475S#(C 0 Tfe 5 O 
J: <5 bV^ 20(D£Ar*- (Z") m3 -Ar^RXJ^Ar'- (Z*) m4 - 
A r L-CAi4:6*J{^{i. 2, 2' -t'7 3.-U>S, 3, S-i^- t-^^/U- 
2, 2' -C7ic— 5, 5' -i^pt^/V- 2, 2' -f^i^U^^. 
3-7jt— /U-2, 2' - t*7ai::^ Ui^S, 3, 5 - 3i =/U - 2 , 2' - tT 
73:=iU^^S, 3 -iy^r r3^^i^/U-2 , 2' - If 7 31 =■ ^ 4. 4' -i? 

;/f^>'U-2, 2' -f:7ir^U^^£, 4, 4' -1-^=^/1^-2, 2' -t'^ai 
^U^'S, 3->^/U-2, 2' -t'7j.— 5-^^/u-2, 2' - t' 



W0 98/43935 



PCT/JP98/01362 



32 

y:^=:.U:ym. 5- ( 2 - :7 -2, 2' -t':73i=U>S, 5- 

^j.df«>-2, 2' -t'73i:^U>S, 4-^f^yl'-2, 2' - t*7 31=. U 
4 - t 2 . 2' -bf73i = U>'S, 2, 2' - (1, 1* 

u>) 3-^5^/u-2, 2' - (1, 1' - a-t-:?" 

5^/U-2, 2' - (1, 1' -\f-ry^\^» 3, 6, 3' , 6' --rh^ 
-t-y5^/u-2, 2' - (1, 1' -t'^75^u>-) S^;5i^{f ibtt^o (/"i 

^m:^ttAr'RXJ^Ar''±(Dm^^m^^t>-r, ) =}'-Ct>2, 2' 

>'^, 3, 5 -S^- t -^^^/U- 2 , 2' - If :7ici U'VS;55^ifii-C**)5o 
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. . . . (73) 




• • • * (74) 



• • • • (75) 



(76) 
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• • • • (78) 




• • • - (79) 



• • • • (80) 



. . . .(81) 



. . . .(82) 
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• • • -(88) 



. . . . (89) 



. . . . (90) 



• . . . (91) 



• . . . (92) 
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. . . . (94) 



• • * • (95) 



(96) 



* • ' * (97) 
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V • - • (99) 



• • • • (100) 



• • • • (101) 



• • • • (102) 
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• (103) 



• • • • (104) 



• • • • (105) 



. . . . (106) 



. . . . (107) 
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• • • • (108) 



• • • • (109) 



' • • • (110) 



• • • • (111) 



• • • . (112) 
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• • • • (113) 




. . . . (]^i4) 




• • ' • (115) 



• • * • (116) 
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• • • • (123) 



• • • • (124) 



• • • • (125) 



• • • (126). 



• • • • (127) 
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Tyu^/i^S*!: L-CJt^f-/ua. ^^/i^Sx 7°citVu£, z/^/i-m. :r^^fV^tS: 

x\ x\ x'°. x"jtrj^Q''T'^$ti.S;^^t:7K^S(7?M^Si: Lxii. mmis 

1 ~ 3 0 . L< 1 ~ 8 c^T/U^yUS. nTyU^Sr/US, J^^ic 6 ~ 2 2 . 

L< ft 6~ 1 40r y-zuS, ^mSS:l~3 0, ^if^L<{il ~8(7)T/i' = 
=^r'>S> ^lg!g[7~3 OCOTyl'J^/WTy — /VS. T y — yVT/V^^^'US, TW^Ss 

y/^S. T/ude/ur ^ $P>{ctt7KSfS. T^yS. iyTJm. -KpS, 

ix, TJ\^^=-J\^mt\.X\-X\f=^j\ym. ry/kS. l -'>:i'n-vdf-fe=/ua/jii:*;6s 
«3J^$tU, r y-/wSt LTtt7 3i-;uS, 1 — 2--^7^>'i'S^ 



wo 98/43935 



PCT/JP98/01362 



45 

O A t^?^ 

/ 

I \ 

I 
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I / 
\ 

O At14 



(iCtfi, Ar»\ Ar'\ A r ' »SU?A r ' ^tt^*Lll^Xtt^e«l<0^# 

ifeX{*^fi^t^2fifiO:]^^£«r^i-o *fc. mil, ral2, ml3, ml4^t/ml5(t 
— jK^C; (V) Ar'\ Ar*\ Ar'' RX^ A r ' * X^t> ^ tli^^mi^ 
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Ar'\ Ar'\ Ar'\ Ar'\ Ar'\ Ar'\ Y\ Y "RrjY ^(Dm.i^& t 
~ 3 0. L< 1 ~8(DT/'kdr/WS. e Tyu^^r/Ufi. ^ 

iglS: 6-22, $f*L<tt6~14<^Ty -^wS. j^5f||^ 1 ~ 3 0 , $f * L < I* 
1 ~8C0T/W3:aE^'>S. i^i(l^7~ 3 0 (^^T/w^Jf/UT y — /US, ry— /^T/^^ 

At'\ A t '^RX^A t '''(D-ttl'^tKDmitT^mmi^Ml.X 1 ~5M«iabTV^ 
-Ct)J:<. Ar '*ZiUfA r '"O^ix^etLO^-fbTjcl^StcStL-T: 1 ~4^g|feL-C 

Ar'\ Y\ Y'':SLtJ^Y'±Og^SP±tt^i^^i^SV^lC^■^<Sr?^BfebXV^Xt) 
Ar»\ Ar'», A r "S.t/A r"* ^ L-C:i:«:&{){ctt, 2, 4- 

2, 4 -i/;? n n T-^i— yug, 1 -■:^^5^y^S, 2—i-'7^/u^, 9—y:c-)-> 

^/^S. 3, 6 -i^- t -y^/W- 2 --i^^^^/US^liJ^ff bSo ^-QhAT'\ 

Ar'*, A r •'S.t^A r '"^ LTtt7 3i=./PS, 2, 4 - t -^^/U^ 
/i^S, 1 -■ 2 -•:^7'9^/^S> 3, 6 -i^- t -^^/w- 2 

mlU ml2, ml3. ml4:S.U^ml5(* 0 t> L < 1 JJJ^ff ^ LV^o 
(Y^) mil- (Ar'*) ml2- (Y") ml3- (A r ml4- (Y") ml5-C 

^^ti^2m<Dmitmmmmm'f--^^j:\^^2m(Dmx';h<o . Mi^mut. 

^^^>'S, 1, 3 -T'cr fU-vS, 1, 4-yf^U'>S, 1, 5-^^ 

^^>'S, 1, 2 1, 3-7it=uv£, 1, 4-::73i=.u>' 

X, 1. 2—ry'^i^i^m. 2, 3 —r^^i^^m. 2, 2* zcz^i^^^m. 
4, s-rvsyu^'S, 4, 5 -:7 3i:^i^ h y 3, 3' 
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2, 2' - 3, 3' , 5, 5' -7" h 7 - t - 2 , 2 

• -t'7 3i-U>'S. 2. 2' - (1, 1' -t'^7 5^U>') 1, 1' - 

(2, 2' — t'-^7^U>') S^ 3, 3' , 6, 6' -X t -T'^/t'- 2 , 

2' - (1, 1' -l^-t^f-l^^) 3, 3' -v^;»<^yu-2, 2' - (1, 

1' -bf■:^75^^'V) 1. 2 - v?p<^U'>''<>'-fefvS. 1, 3-i^p<^^v 
1, 4 -i/^^l^ 1, 2-i^:>i'^\y>'i-:7^ Ul^m. 

2, 3 -v^P*^^:^-^-^^' U>'g, 2, 2' -•:;?p<^l^>' 3, 3 
' , 5, 5* -7" hy- t 2' -iP^^Ul^li'y 3L=./um. 3, 

3. t 5' -v^^ h=3^'>-2. 2 * = 

/i^s. 2. 2' -v^^^i^^-- (1. 1* 2. 2' -i;^^ 

^U>'-3, 3' , 6. 6' -7" h^- t -Zf'^/l^- (1, 1* -K'^:7^U 
S> 4, 5 ->^P<f=-l^>7:n^i^ h U^-S, 2 -^^ W^^7ai-/uSx 2- 
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• • • - (151) 



- • • • (152) 



• • • • (153) 



• • • '(154) 
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(155) 



• - • \156) 



• - • 1(157) 



- • • • (158) 



' • * •■(159) 
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• - • - (167) 



• • • • ;(168) 



• -(169) 
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(I) - (V) (D\,^-rM>(Dm^^tLit0m^. !i^izr.&m^^ti\t-m$¥^^ 
^%%&m NMR&) <7>ay3tic*5{t5{t:^'>7 h<^ii{cj:o-cta^L# 

(IV' ) x-7fi^i\,^iim.m'ik^-^'!i's-t-( hit^fiS^i^tL\%-Wi^ (V ) -Q^^fi 
7cs;t<7?ffl]^J/5^^^^n5o #{c:g'js:j^;-efc'5^u7^' ^'OiiTcSiis^fi^^j-itii 
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T'x^ — r y u>'rS-g'i^. n -zf'r .y- 2 - y y 5^ ^ >^ 

^(^^(Oyiri^7 ^ i^^mityi(^^s T ^ }) ^ =•}>}) fi^. T y yUT/i^=i— /u, l-t 

Kndrv/-2, 7 ^ -ix^^iv, 3-tKn^v'-i, 7 tS' v^Ji 

=»/^yuh. 'I'yv^'j'A, ^•?^>?'5^i>., ikxy^:Ln.h(Di§:^m 

=^J\^^ 11, n' -i^^ P n P At" h7:^^W7l?=:/U', [Rh (OAc) (CO 
D) ] 2 (A c ttTirf^/US. CODIil, 5 ->>j5^ o:^^t$'i^ai>'^^tU^tL^ 
t>i"o ) . CRh (fi-S-t-Bu) (CO) a] aOi 9 3fePi^!>A<75;«;/i^/J? 
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lt>^^m^^^iSkW-X\ RJtmU 1 y y h/Kd^f L 0 . 0 5 m g ~ 5 g , »S L < \t 

O'COiSiaT&^bigliti. SJS;:JBE;^Ji. ii^^JE~ 2 0 0 ^JE, ^(f^L<li5~i 
(D^yHt (Ha/CO) {iii^l 0/l~l/l 0. $fSU<ttl/l~6/l(D 
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mmm i 

T-C^^SEi: h/W3i>'iSr 5 5 m U f^^UUmt LX^y"^ >^ 5 m I . [Rh 

(OAc) (COD) 3 3^39. 4 mgjtu?ia{i^^ L•r2^;^3^■:^^ h<b'&^ 

(2) l^/W^ytt) 1 . Omo 1 ffcii^^f. Ji— h :^ ^^^PSB Lyt„ 

(H2/CO) ^JEAbTifeJE:^Sr 1 0. O^tJBEirU. ^)cS«r§li6^-li:fc:o ^ItAz 

lliS««J 2-10 



wo 98/43935 



PCT/JP98/01362 



62 



\ 
c 



J- _i 

a: VP 
\\ 



o> io cxj 



CO in CD CD —» CO 



CD 



CD 



oo 

CD 



OO 



CO 



OO CO 



cva CM CD in 

Od CO ^ 



lo oo o o 
a> o CO m 



eoininco— icsJcocNJcoco 
A 



in 

CO 



oo 



CO 



o 

00 



O O o -CD 
^ 



^ ^ c\j CO in in in 



in CO 



oo era 



o 

s 

e 
jj 

V 

IS 

\ 



o 

ES 

Q 

= II II 

II 

— 4<MCO 



W098/4393S 



PCT/JP98/01362 




- (51) 



- (52) 



- (53) 



wo 98/43935 



PCT/JP98/01362 



63 

0^mi hit^i^ (3) (D^^) 

mwmm.. mm^mmRi^m.ms^t:WL «9 ftitfc 2 o o m i ego □ 7 7 = (??f^ 

gP^^^gifeL:^^. 2. 6 5 5 g (11. 3mmo 1) (^6-^nP-6H- 
i^^:// [c, e]-l, 2 -::?i-^•!^3l^;^* y VtJ^ 1 2 m 1 (DTH F erAHT 

8 2 g (11. 2 mm o 1 ) <D2, 4 -v?- t 6 - 7it-/U7^ / — 

/^S.Uf2. 3 9 6 g (2 3. 7mmo \ ) <D h y si^yWT 5 >'<S:^2 3 m 1 (DT 

2. 236 g(23. 7 mmo I ) S -&@{$:(757}^;=^ H-ft-^i^ (3) ^¥ 

^it%m^ (NMR : ^<y T>'^tt^^=-7'W 3 0 OM^ffl) ar^V>Ti6<J<^{k'g- 
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^ - 2 



^'P NMR( 6 ,CDCls) ; 131.8 



'H NMR(6,CDCla ; ^j^, ^MSt. '^-^^I^U in Hz)): 
7.98(IH, d, 6. 4 & 1.2), 7. 87 (IH, bdd, 8. 1 & 0. 5) , 7. 49 (IH. t, 5. 6) , 7.40 
-7. 18(9H, m), 7. 04(1H. d, 2. 7). 6. 46 (IH, dd, 5. 7 & 0. 9) , 6. 42 (IH, 0. 7) , 
1.30(9H, .<?), 1.15(9H, s) 



NMR(6,CDCl3 ;^mm. i^-^^^ (J in Hz)); 
149. 8(d, 9.1), 149. 5(d, 8. 2), 145. 2 (d. 1. 2) , 141. 3(d, 2. 7). 141. 2(d, 
2.4), 134. 8(d,6. 1), 132.2(s). 132.2(s), 132.0(s), 131. 5(s), 131.4 
(s). 131. 3 (s), 131. 2 (s). 129. l(s), 128. 5 (s), 127. 4(d, 0. 6) . 127.1 
(s), 127. l(s), 126. 9 (s), 124. 4 (s). 123. 9 (s) . 123. 2 (s), 122. 9 (s). 
121.4(d, 1. 5). 35. 3(s), 34. 4(s), 31. 5(s), 30. 8(s) 



''P NMR ; V :y^&m(Dit^iyy hUo 
•H NMR : TMsmmcDit^i^y Kfifio 
'^C NMR ; TMSm^(Dit^i^-7 h^o 

mmm 1 1 

T-C. LT K/Uai^'.Sr 5 5ml. P^U^mt X^X^yf' i^Sr 5 m K CR 

h (OAc) (COD)] 2^39. 4mgS.TJ^ia<i^i: L-CTlS^iiSr^-r^Jj^ 
P^^i^-r-^ hit^m (6 3) ^ui^^M. 1 ^/I'^tz'O 4. Omo 1 itlh^. h 

JEL, 7'nt"l^>'4. SOg^rffAL^o J^CV^-C 7 0 'C^^^iS. Ufc^, h 
^ U'-:fn\^-^^iJp^ (H,/co) iSrJSAbT^JE;^^ 1 0. o^ffi<»: U Rft-^ 
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^ff^frvv SJCt^e^4. n/'ilt^ T-'W-T'fc K»lX^;&t^7K^^*?r*«>fco ^^^^ 
- 3 tCSt-To 




... (63) 
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mmm i 2 

i^^^2 0 ora 1 <D::^T>u:^mm±rm.wm:t- u-T'tc. ^mnmn. 

T-e. UT h/i-^:^^ 5 5 m I . P^U^mt LX^Zf^ >tr 5 m 1 . [R 

h (OAc) (COD) ] 2^3 9. 4mg:RUfi£&^i: L-rTlS#lit«rW-r5*: 
7.:t--f-^ hit^m (8 0) ^ui;^^J^i^ji'mit*) I . O^yuttii^, yi—h^ 

u-:^l^{^7Kt*;^^ (Hs/CO) SrJEAU-C:^JBE:^^S: l O . O^JEi L, SJ^?«r 

f£:$-&fCo ^i^^Jis^T^. KJ^^^<^^i&^-C?^iPLfCo hi? iT'i^o^liJt 
t;^?^te{::oVN-C;*f;^i? ci-^ h;r^:7^-{rJ:^9^dc5^5^^^^TV^, ^fijtL:rcTyi-7=' 

mMm 13-18 

^-4^::^UfciH^i•?•S.t5iE^^L^/Rhit^fflv^yt^,^:J^X^«^^g^Jl 2 
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• • • • (80) 



• * • * (81) 



. . . . (88) 



. . . . (122) 
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='(DJ^U^^mW:^\^tl^. 3. 3 2 2 g (14. 2mmo 1 ) <D6 ^u- 
6H-i^^>'y[c, e]-l, 2 y >'i:|ej 7 m 1 (^THF «rA 

076g (5. 8mmoI) (D 2 , 2' - H ti ^ri^ i^y 31 — /u:RtF 5 . 8 6 
9 g (5 Smmo 1 ) CO h y 3i5^/UT 5: :/^^6m I (DT H F iZ^M^-^tl^i^ 

$ e>{ii^y ^y/l^:*^ o-^ h:/7:7^— {dj; 9 , 2. 06 g (3. 5 4 mm 
ol) <Di^^mii^(07i^:^:^-^4 hit^i^ (8 0) ^^MLtio iDl^{*6 1. 0% 

^J-^t^fe^i* (NMR ; y<VT>'^m^=^T'{ 3 0 OM^ffi) ^M^f^X B&^CDit-t 
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^-5 



P NMR( 6 .CDCls) ; 128.4. 126.9 



'H NMRCS.CDCla ; ^-^^I^CJ in Hz)); 

7.84-7.76 (4H, m). 7.46 (2H, d, 5.7), 7.40 (2H, d, 6.2), 7.36 

-7. 10(8H,m), 7.06 (2H. d, 7.4), 7.01 (2H. d, 6.2). 6.92 (2H, 

t. 4.5), 6.69 (IH. d. 5.7), 6.63 (1H. d, .5.7) 



''C NMR(6 .CDCl3;#a^. ^^Mlk (J in Hz)); 

153.7 (d, 6.0), 152.9 (t, 3.0), 149.1 (d, 15.0), 148.9 (t, 7.5) 
, 131.6 (t. 8.0), 131.0 (m), 130.2 (s), 129.4 (t, 7.5), 128.7 
(d, 16.7). 127.1 (ra). 124.9 (d, 22.5), 123.8 (s) , 123.4 (d2. 4), 
123.2(3.9), 122.9 (s). 122.5 (t, 3. 5), 120.6 (t, 5.2), 120. 4(s) 



P NMR ; y :^l^&m(Dit^i^-7 htto 
'H NMR ; TMSSlp(D{b^v'7 hMo 
"C NMR ; TMS mmcDit^i^Z^ hfito 

(NMR ; y<VTy^m=^^'r ^ 3 0 OM^m) ^ffi V^T B 6<)<D{k-^^-Cfc S ^ 
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''P NMR(6 .CDCla) ; 


(8 1) 


133.3, 132.5 


(8 8) 


130.1, 128.7, 127.3, 126.1 


(12 2) 


126.2, 125.8 


" P ; V > 





mmm i 9 

h (OAc) (COD) ] 2^3 9. 4mg5:t5iB<ii[^i L-CTIE«it^W-rSJ^ 
Vit^m (12 9) ^ni?r>j^ i^^i^^^K, ^ Omo I ttii^, 

t'^>'4. 5 0 g SrjEALfco ^fev^r' 7 cc^ ^#?a Ly^lm^ y^— 

u-yrtJCTkte^;^ (H2/CO= 1) ^JEAL-CikEE;^!^ 1 0. O^iEt L. 
^iitX7KtS;^f;^^M*&-rsc<i:tc j; «9S:Jc£:«^T^*t?— ^JE:^{c^^. 2. o 

UlS^iJ 2 0 . 
iaffi^^ L-CTIE«itS:'&r5^;5^^^':^'< h<k-&i^ (13 2) ^m\i\ KJES^ 
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